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Transforming Heat Islands
into Neat Islands
Introduction
The resilience of cities has become an important topic to be considered by autho-
rities in planning (MYRIVILI
The case study takes place in the centre of the city of Athens, to which the main em-
a challenge for planning authorities, but most importantly it affects people who live in 
such areas. 
-
hoods, as its occurrence makes those areas barely liveable for people (PAPAIOANNOU
surrounding areas have not been improved in ages, have not followed the newest 
and more socially friendly standards, which could reduce heat islands and therefore 
The proposal of transforming the heat islands to neat islands in the central district of 
Athens focuses on the creation of new green and clean places, where people could 
phenomenon of heat islands. 
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To establish a concept and further possible actions, there is 
a necessity to conduct a detailed analysis of the designated 
area. The designated area to be analysed is located in the 
FHQWUDOSDUWRI WKHFLW\RI$WKHQV VHH)LJXUH&HQWUDOO\ OR-
cated districts, such as the researched one, are more expo-
sed to occur as a heat island, because of very densely built, 
crowded and highly populated areas (PAPAIOANNOU RUDO
Analysis
)LJXUH%RUGHUVRIWKH$WKHQVDUHD6RXUFH2ZQ'HSLFWLRQEDVHGRQOPEN STREET MAP
It is bordered to the south by the city center of Athens, where 
WKH2PRQLD6TXDUHLVORFDWHGVHH)LJXUH,WLVDKLVWRULFDOO\
important place for Athens, because it was a crucial part and the 
¿QDOSRLQWRIWKHIDPRXVYLVLRQDU\SODQRI6FKDXEHUWWKDWIRUPHG
WKHQHZSDUWVRIWKHFLW\RI$WKHQVLQWKFHQWXU\ANDRIOPOULOS 
ZZZ'XULQJWKHVLWHYLVLWWKH2PRQLD6TXDUHDSSHDUHG
to be a vibrant and crowded place, where people of different 
social background could be seen, such as immigrants, busi-
ness people as well as tourists and locals. Therefore, the place 
seemed to be the so called central part of the analysed area. 
Analysis
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7KH 2PRQLD 6TXDUH DV EHLQJ WKH PDLQ SRLQW ZKHUH ¿YH
important thoroughfares meet, is always busy and full of 
FDU WUDI¿F VHH )LJXUH  :LWKRXW D GRXEW LW KDV D VLJQL¿-
cant impact on the occurrence of heat islands in this place.
)LJXUH7KHFURZGHGVWUHHWVRI2PRQLD6TXDUHLQ0D\6RXUFH2ZQ3KRWRJUDSK\
To begin with the analysis, the necessity of designation of places 
with different characteristics appeared as the main step to move 
forward, while working on the resiliency against heat islands. 
During the site visit, the authors decided to divide the district 
LQWRWKUHH³KHDW]RQHV´KRWSODFHVZDUPSODFHVDQGPRGHUDWH
SODFHVVHH)LJXUHVHH7DEOH7KHGLYLVLRQDQGDI¿OLDWLRQWR
the before-mentioned zones were based mainly on the existing 
FURZG FDU WUDI¿F WKHRFFXUUHQFHRI JUHHQDUHDVDQGRWKHUV
Hot areas Warm areas Moderate areas
+LJKSUHVVXUH
on the area
$VLJQL¿FDQW
QHHGIRUDFWLRQ
0DLQO\SULPDU\
roads are affected
0HGLXPSUHVVX-
re on the area
7KHH[LVWLQJ
squares, gardens 
and open spaces 
are affected
/RZSUHVVXUHRQ
the area
1RQHHGIRUDFRP-
prehensive change
0DLQO\VHFRQGDU\
roads 
7DEOH'HWHUPLQHGGLYLVLRQRIWKH'LVWULFVDQGLWVFKDUDFWHULVWLFV6RXUFH2ZQ'HSLFWLRQ
-RQDV/DPEHUJDQG)LOLSģQLHJ
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)LJXUH7KHGLVWULEXWLRQRIKRWUHGZDUPRUDQJHDQGPRGHUDWHDUHDVJUHHQLQWKHDQDO\VHGGLVWULFW6RXUFH
2ZQ'HSLFWLRQEDVHGRQOPEN STREET MAP
The so called hot areas include the above mentioned central 
place of the district – Omonia Square, but this is not the only 
area to be considered as vibrant and crowded. The streets Ago-
LX.RQVWDQWLQRX VRXWKHUQERUGHURI WKHDUHDV2NWRYULRX
HDVWHUQERUGHURIWKHDUHDDVZHOODV0DUQL$FKDUQRQDQG/L-
RVLRQVWUHHWVPDLQVWUHHWVLQFHQWUDOSDUWRIWKHDUHDVHH)LJX-
UH,ILWFRPHVWRWKHPDLQWRSLFRIWKHZRUNYXOQHUDEOHSODFHV
as the above mentioned, are at the highest risk to be affected 
by heat waves. Not only the fact of being crowded and busy is 
taken into consideration, but also a low amount of trees and 
any other kinds of greenery, as well as its high and densely built 
VWUHHWV7KHUHIRUHFURZGHGSDYHPHQWVFRQVWDQWFDUWUDI¿FORWV
of exhaust fumes, no greenery and low air circulation caused by 
the existing architecture favors the emergence of heat islands.
 Moreover, many parts of the researched areas have 
been introduced as warm places, to which such areas like high-
ly important side streets of the main thoroughfares in the eas-
tern, northern and central parts of the districts are included (see 
)LJXUH/HVVEXV\VWUHHWVDQGPRUHJUHHQDUHDVDUHWKHFKD-
racteristics that create places friendlier for the inhabitants and 
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at the same time reduce the vulnerability to heat waves (see 
)LJXUH1HYHUWKHOHVVLWGRHVQRWQHJDWHWKHSRVVLELOLW\RIIRU-
mation of heat islands. The warm areas are less vulnerable than 
hot areas. However, the authorities have to pay as much atten-
tion to them, so that the situation there does not get worse and 
eventually prevents from a higher risk and vulnerability to heat. 
)LJXUH7KHVRFDOOHGZDUPSODFHORFDWHGLQWKHQRUKWHUQSDUWRIWKHGLVWULFW6RXUFH2ZQ3KRWRJUDSK\
The least exposed areas are the so-called moderate places, 
which include all side streets in the western parts of the re-
VHDUFKHG GLVWULFW VHH )LJXUH  7KH\ DUH FKDUDFWHULVHG DV
SODFHVZLWKORZFDUWUDI¿FDQGDKLJKQXPEHURIWUHHVWKDWFUHDWHV
shadow, which is considered as necessary to limit the heat (see 
)LJXUH7KHVHVWUHHWVGRQRWQHHGDVPDQ\FRPSUHKHQVLYH
changes as, in contrary, hot zones and some of the warm zo-
nes, because the pressure on them is much lower. Many aban-
doned and degraded buildings in the western part of the ana-
O\VHGDUHDVHHPWRKDYHDFUXFLDOLPSDFWRQWKHWUDI¿FVLWXDWLRQ
which notably contributes to the issue of heat islands.  
 $QRWKHU LPSRUWDQWDQG¿QDOSDUWRI WKHDQDO\VLVZDV
determining the key characteristics of the district. As city re-
VLOLHQFHDQGPRUHVSHFL¿FDOO\ UHVLOLHQFH WRKHDW LVODQGV LVD
complex term, therefore the key characteristics include various 
aspects, such as the current situation of the district‘s urban 
VWUXFWXUHVRFLDOPLOLHXDQGJUHHQLQIUDVWUXFWXUHVHH7DEOH
-RQDV/DPEHUJDQG)LOLSģQLHJ
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Key Characteristics
Urban structure Social milieu Green infrastruc-
ture
'HQVHXUEDQ
structure
0XOWLVWRU\EXLO-
dings
3ULPDU\DQG
secondary roads 
(main roads in 
RQHZD\VWUHHWV
/RZTXDOLW\RI
public space.
+LJKQXPEHURI
immigrants
6KDSHGE\
working class
,QKDELWHG
mainly by elderly 
people (a little 
number of child-
UHQ
3DUWO\JUHHQLQIUD-
structure
&RQÀLFWEHWZHHQ
green elements 
and public transport 
infrastructure
1RFRQQHFWLRQEHW-
ween green spaces
)LJXUH$VLGHVWUHHWLQWKHZHVWHUQSDUWRIWKHDQDO\VHGGLVWULFWDPRGHUDWHDUHD6RXUFH2ZQ3KRWRJUDSK\
7DEOH7KHNH\FKDUDFWHULVWLFVRIWKHGLVWULFWEDVHGRQFRQGXFWHGDQDO\VLV
2ZQ'HSLFWLRQ
The key characteristics of the district have been divided into 
the three above mentioned aspects that should be taken into 
consideration to create the further concept of a resilient city. 
The urban structure on the analysed area varies a lot from 
each other. Nevertheless, the whole district is densely struc-
tured, especially along the main thoroughfares and Om-
Analysis
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onia Square. Most of the area is built by multi-storey buil-
dings, except of some parts in the western of the district, 
where many buildings are degraded and of lower quality. 
 Another covered aspect is a social milieu, which has 
D VLJQL¿FDQW LPSDFW DOVR WKH FDVH RI FLW\ UHVLOLHQFH WR KHDW
islands. It is the society, who might need to change their ha-
bits to obtain predicted results. During the site visit, the au-
WKRUVHVWDEOLVKHGDQDYHUDJHSUR¿OHRI WKH LQKDELWDQWVZKLFK
is an immigrant from a working class. The central and wes-
tern areas were mainly inhabited by elderly people, which 
might need more effort from authorities to change their ha-
bits during the process of introducing proposed actions.
 The third aspect to be considered is the existing 
greenery. The district is quite well equipped with green are-
as. However, there is no link appearing between the exis-
ting ones. Nevertheless, there is a big potential for authori-
ties to create a network of green spaces, which would have 
a positive impact on the perception of the area, as well as it 
could powerfully delimit the occurrence of heat islands. Cur-
rently no green infrastructure, such as green roofs or green 
walls, exists in the district, but the multi-storey building at the 
main roads could be a good base to start such investments. 
 The completed site visit has led to a meticulous ana-
lysis, which helped with understanding the covered area and 
eventually to achieve better results during the further work 
on concept and action plan. The researched area has a lot of 
potentials that are deeply hidden by now, but some actions 
might actually completely change the reality in central Athens. 
A change of urban structures to reduce heat islands can have 
multiple effects. While the main goal is to reduce the air tem-
perature, the quality of living can be generally improved. For 
instance, the implementation of green infrastructure primarily 
has a positive effect on the temperature. Furthermore, it has 
DYHU\SRVLWLYH LQÀXHQFHRQWKHTXDOLW\RISXEOLFVSDFH LQJH-
neral. Improved microclimatic conditions result in better air 
quality. Trees and other plants create a more liveable envi-
ronment. Therefore, it is more likely for inhabitants to spend 
time outside their buildings. As a result, the new urban envi-
ronment is not only cooler than the old one, but also more at-
tractive to use – a heat island is transformed into a neat island.
Concept
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Planning with a scenario is a successful way to prepare urban 
neighbourhoods for the future (SCHOEMAKER$VLQFUHDVLQ-
gly urban heat islands are predicted in the case of neighbour-
KRRGVLQ$WKHQVWKHDXWKRUVRIWKLVFKDSWHUGH¿QHGWKUHHPDLQ
goals to achieve improved living conditions in the case study area. 
These goals cover the three dimensions of economy, society and 
environment to achieve a comprehensive and inclusive concept.
 7KH¿UVWJRDO LVWRUHGXFHKHDW LVODQGV$FFRUGLQJWR
the International Panel on Climate Change surface air warming 
ZLOOUHDFK¿JXUHVEHWZHHQDQG&RQDJOREDOVWDJHXQWLO
the end of the 21st century (IPCC$WKHQVLQSDUWLFXODU
is suffering from increased urban heat. As the optimal outdoor 
WHPSHUDWXUH WRSUHYHQW WHPSHUDWXUH UHODWHGGHDWKV LVGH¿QHG
DV&HOYOISHWDODFKDQJHRIWKHXUEDQHQYLURQ-
ment is required. Several actions are targeted. Opening the 
built environment towards existing green spaces can improve 
WKHÀRZRIIUHVKDLULQWRWKHQHLJKERXUKRRG&UHDWLRQRIµJUHHQ
infrastructure’ like green walls and roofs can have a positive 
LQÀXHQFHRQWKHORFDOFOLPDWLFFRQGLWLRQV&LWLHVOLNH3DULVDQG
Rotterdam are already successfully implementing large-scale 
green infrastructure in certain neighbourhoods (MAIRIE DE PARIS 
2017, www; CITY OF ROTTERDAM  ZZZ 6HYHUDO VWXGLHV
executed in cities with different climatic conditions such as Tel 
Aviv, Gothenburg, Bucharest and in several Japanese cities 
provide valid data concerning the effects of green infrastructure.
 In a range of 100 up to 1000 meters, green infrastruc-
WXUHFDQIRUFHDFRROLQJHIIHFWRI&SCHMIDT(V-
pecially trees are very effective (ROSENZWEIGHWDO'DWD
shows that a single tree is able to replace more than 10 air-con-
ditioning units, which is equivalent to 20-30 kW power saving 
(KRAVCICHWDO:LWKLQUHVHDUFKDUHDVLQGLIIHUHQWFLWLHV
green infrastructure was able to cool down the local air tempe-
UDWXUHXSWR&UPMANISHWDO&RROLQJHIIHFWVUHVXOWHG
in energy savings up to 40% (YUKIHIROHWDO$GGLWLRQDOO\
the implementation of water springs and fountains is an effec-
tive tool to cool down urban heat islands. Due to the absorbing 
function of water, it functions as a heat buffer. “Water has an 
DYHUDJHFRROLQJHIIHFWRI&WRDQH[WHQWRIDERXWP
Water applications, in general, are more effective when they 
KDYHDODUJHVXUIDFHRUZKHQWKHZDWHULVÀRZLQJRUGLVSHUVHG
OLNHIURPDIRXQWDLQ´KLEEREKOPER, VAN ESCH, SALCEDO 
Concept
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 The second goal is an increasing resilience of the 
study area and in the long run of the whole city of Athens. 
From a governance point of view, the promotion of politi-
cal willingness towards an active participation is necessa-
ry. Green measurements need to be supported. Funds must 
be given. The creation of a green economy must be sup-
ported proactively. Last but not least, the public, as well 
as nongovernmental organisations should be involved.
 7KHWKLUGJRDOLVGH¿QHGDVDQµHQYLURQPHQWDOO\IULHQG-
ly development’. It includes green education as well as different 
forms of incentives for environmentally friendly actors in the 
neighbourhood. As pointed out by YUKIHIRO HWDOXUEDQ
heat is related to a higher energy consumption. Therefore, so-
lar panels and alternative modes of transport should be imple-
mented. Several proposals for a new environmentally friendly 
public transport are proposed by the authors of this chapter. 
Main tools can be the introduction of electric cars, the deve-
lopment of the existing public transport network and the imple-
mentation of a comprehensive and connected bicycle network. 
Overall concepts are provided for example by CARLOWDQG<EON 
WHA$YLVXDOH[DPSOHLVJLYHQLQWKHIROORZLQJFKDSWHU
Monitoring is an important tool to ensure the success of long 
WHUPSURMHFWVVHH)LJXUH6FKHGXOHVFDQKHOSWRHQVXUHWKDW
certain steps are executed in time. In the case of the heat island 
strategy, public participation must be ensured from the begin-
QLQJRIWKHSURMHFW)XQGVPXVWEHFUHDWHGLQWKHLQLWLDOSKDVH
DVZHOO1HYHUWKHOHVVLWVLPSOHPHQWDWLRQPLJKWEH¿QLVKHGDI-
ter three years. Transforming the built environment takes, even 
more, time and should be totally implemented after 25 years. 
The main goal for 2050 is a district that is totally resilient to ur-
ban heat islands. Impacts of climate change are lowered. Green 
spaces prevent high temperatures in public spaces. In the fol-
lowing subchapter, an example for the implementation is given.
)LJXUH7KHWLPHOLQHRISUHGLFWHGDQGSODQQHGDFWLRQV6RXUFH2ZQ'HSLFWLRQ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Concept
As pointed out in the previous subchapter, economical, eco-
logical and social framework conditions have to be mentioned 
ZKHQ ¿JKWLQJ XUEDQ KHDW LVODQGV1HYHUWKHOHVV WKH WUDQVIRU-
mation of the built environment is the core action for changing 
heat islands to neat islands. The central area of the district, 
where warm and hot zones meet has been chosen for the 
introduction of the authors‘ action plan. It is an area, where 
EXV\FDU WUDI¿F WKURXJKRXW WKHGD\DQGRQH UHPRWHO\ LV ORFD-
ted and hardly reachable green space can be observed (see 
)LJXUH0RUHRYHUZLWKLQVXFKDVPDOODUHDWKUHHELJVL]HG
parking places can be observed, whereas two of them are lo-
FDWHGRQEURZQ¿HOGVLWHVZKLFKFRXOGEHHDVLO\ UHGHYHORSHG
VHH)LJXUH7KHUHIRUH WKHDXWKRUVGHFLGHG WR LQFOXGH WKH
redevelopment of above-mentioned parking lots into a network 
RIJUHHQDUHDVLQWKHLUSODQVVHH)LJXUH:LWKLQWKHDFWLRQV
the already existing green space should be upgraded by using 
ORFDOÀRUDDQG LVFRQQHFWHGZLWK WKHQHZO\HVWDEOLVKHGRQHV
 A best-practice example is the Baana Foot- and Bike-
path in Helsinki, Finland. Formerly used as a railway line, it is no-
ZDGD\VDFFHVVLEOHIRUSHGHVWULDQVDQGF\FOLVWVVHH)LJXUH
2SHQHGLQLWSURYLGHVDOLQNEHWZHHQWZRPDMRUSDUNVLQWKH
FLW\FHQWUHRIWKH¿QLVKFDSLWDOCITY OF HELSINKI ZZZ7KH
QHZXUEDQVSDFHLVHTXLSSHGZLWKORFDOÀRUDDQGIDXQD'XHWRLWV
GLIIHUHQWDOWLWXGHLWLVVHSDUDWHGIURPFDUWUDI¿F&RPSDUHGWRWKH
road level, heat, noise and air pollution are effectively lowered.
)LJXUH7KH%DDQD)RRWDQG%LNHOLQNLQ+HOVLQNL)LQODQG6RXUFH2ZQ3KRWRJUDSK\
127
-RQDV/DPEHUJDQG)LOLSģQLHJ
$V VHHQ LQ +HOVLQNL WUDQVIRUPDWLRQ RI EURZQ¿HOG VLWHV LQWR
urban green spaces can unlock a lot of potential. Small re-
tail units like kiosks can compensate the loss of income 
IRUPHUO\ JHQHUDWHG E\ EURZQ¿HOG VLWHV IXQFWLRQV $Q DG-
GLWLRQDO LQFHQWLYH FDQ EH SURSRVHG E\ ORFDO DXWKRULWLHV
FRVWV IRU WKH EURZQ¿HOG RZQHU FDQ EH GHPROLVKHG LI WKH
authority is in charge of the green space maintenance.
 A creation of green infrastructure like corridors of trees 
between green spaces leads to a green network that covers 
WKH ZKROH QHLJKERXUKRRG VHH )LJXUH  /DVW EXW QRW OHDVW
the installation of springs is an effective way to prevent heat 
islands and to lower its effects by decreasing temperature.
 The proposed concept includes the upgrade of exis-
WLQJ JUHHQ VSDFHV WKH WUDQVIRUPDWLRQ RI EURZQ¿HOG VLWHV DV
well as the connection of all relevant spots with green infra-
structure. All these actions are based on and supported by 
governance actions that were explained in the subchapter 
before. They can lead to a decreasing urban vulnerabili-
ty to heat and eventually reduce the risk of an occurrence 
of heat islands in the area proposed for the action plan.
)LJXUH7KHYLVLRQRIWKHFHQWUDOSDUWRIWKHDQDO\VHG
GLVWULFW6RXUFH2ZQ'HSLFWLRQEDVHGRQOPEN STREET 
MAPZZZ
)LJXUH7KHFXUUHQWVLWXDWLRQLQWKHFHQWUDOSDUWRIWKH
DQDO\VHGGLVWULFW6RXUFHOPEN STREET MAP ZZZ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Conclusion
The analysed district of the city of Athens is a vibrant and busy 
place that has many imperfections on different spheres. All, the 
economic, environmental and social situations, lack some stabi-
lization, which would eventually lead to the full resilience of the 
whole area. To achieve it, there is a rapid necessity for actions 
from the authorities side. Nevertheless, it has to be followed by a 
detailed concept, participation and approval of local inhabitants. 
 The researched area has big potentials for changes, 
especially for those that can decrease the vulnerability for heat. 
Many degraded plots could be easily redeveloped into some 
more liveable places, but the ownership might be a tough issue 
to be solved during planning processes. However, as menti-
oned before, offering incentives for owners could potentially ter-
PLQDWHSUREOHPVWKDWDURVH$VVHHQVHH)LJXUHFXUUHQWO\
approximately half of the area is strongly exposed to the heat. 
Therefore, without any undertaken actions, the situation in the 
district regarding the heat islands will most likely deepen. The 
solutions proposed by the authors, if brought into reality, could 
diametrically change the perception of the areas and the heat 
that appears every summer in the Greek capital city. To achie-
ve this, some drastic changes, high capital expenditure, and 
the determination of the authorities and citizens are needed.
Conclusion
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